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(54) RESIN COMPOSITION FOR SEMICONDUCTOR SEALING AND MOISTURE-ADSORBING FILLER 
USED THEREFOR 
(5 7 Abstract: 

PROBLEM TO BE SOLVED: To obtain a resin compsn. for semiconductor sealing which contains a filler 
excellent in miscibility and dispersibility in a resin and excellent in water-adsorbing properties and water 
retention in the resin by selecting a specific amorphous silica having a fixed particle shape as the filler. 
SOLUTION: This compsn. contains an epoxy resin, a hardner, and an inorg. filler in an amt, of 65~90wt.% of 
the compsn. At least 5wt% of the filler is fixed-shape amorphous silica particles, pref. substantially spherical 
particles, having an average particle size of 0,5~~30um, a specific surface area of 5~60m2/g, an equilibrium 
moisture adsorption (at 50%RH) of 5-15%, and a bulk density of 0.40-1. 4g/ml. Further pref. the particles 
contain U and Th each in a concn. of 1ppb or lower and have such adsorption characteristics that the amt. 
of water adsorbed reaches the equilibrium within 50hr at 50%RH. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated 
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CLAIMS 



[Ciaim(s)] 

[Claim 1]Are an epoxy resin, a hardening agent, and an inorganic bulking agent an epoxy resin composition to 
contain, and as at least some inorganic bulking agents, A resin composition for semiconductor closure 
containing mean-paidcle-diameter [ of 0.5-30 micrometers 1 and specific surface area 5~60m 2 /g, 5 to 15% 
of the amount of equilibrium moisture moisture absorption (RH50%), and an amorphous silica system fixed 
form particle of 0,40-1 ,4g/rnl of bulk density. 

[Claim 2]The resin composition according to claim 1, wherein said silica system fixed form particle has 1 ppb 
or less U and Th content respectively, 

[Claim 3]The resin composition according to claim 1 in which said silica system fixed form particle has the 
adsorption property to which the amount of water adsorption in RH50% is balancing within [ in 50 hours 1 
[Claim 4]The resin composition according to any one of claims 1 to 3 in which said silica system fixed form 
particle is a parenchyma top spherical particle. 

[Claim 5]The resin composition according to any one of claims 1 to 4 obtained when said silica system fixed 
form particle calcinates a porous amorphous silica system fixed form particle at temperature of 300-1300 ** 
so that there may be no disadvantage crack of the particle shape. 

[Claim 6]The resin composition according to any one of claims 1 to 4 obtained when said silica system fixed 
form particle installs an alkali metal component thru/or an alkaline-earth-metals ingredient 5 or less % of the 
weight to a porous amorphous silica system fixed form particle and subsequently calcinates at desiccation 
thru/or temperature of 300-1300 

[Claim 7]The resin composition according to any one of claims 1 to 6 t wherein said inorganic bulking agent 
contains 65 thru/or 90% of the weight per constituent and at least 5% of the weight or more of an inorganic 
bulking agent comprises an amorphous silica system fixed form particle, 

[Claim 8]A hygroscopic bulking agent for semiconductor closure comprising mean-particle-diameter [ of 0,5™ 
30 micrometers ], and specific surface area 5-60m 2 /g, 5 to 15% of the amount of equilibrium moisture 
moisture absorption (F?H50%), and an amorphous silica system fixed form particle of 0.40-1 ,4g/ml of bulk 
density, 

[Claim 9]The hygroscopic bulking agent according to claim 8 t wherein said silica system fixed form particle 
has 1 ppb or less U and Th content respectively. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionjThis invention relates to the hygroscopic bulking agent used for the resin composition 

for semiconductor closure and it which blended the amorphous silica system fixed form particle.. 

[0002] 

[Description of the Prior Art3Gonventionally, the resin composition containing an epoxy resin, a hardening 
agent, and an inorganic bulking agent is widely used for closure of semiconductor devices, such as a 
transistor, IC, and LSI. Although this resin composition depends the reason for using an epoxy resin 
composition as a sealing material for semiconductor on excelling in an electrical property, moisture 
resistance, heat resistance, the mechanical property, the adhesive property with other parts, etc, In order to 
increase the quantity of an epoxy resin t etc., to raise a mechanical strength and to raise heat resistance, 
moisture resistance, etc., blending inorganic bulking agents, such as spherical silica, is performed widely (for 
example, refer to JP.3-209747A JP.5-2177Q2A and JP/M61879,A). 

[0003] However, the sealing materia! for semiconductor which comprises the constituent which contains a 
publicly known epoxy resin t a hardening agent, and an inorganic bulking agent conventionally has problems, 
such as generating a crack or causing degradation of an electrical property by subsequent temporality on the 
occasion of soldering of a semiconductor device etc, which used this, 

[0004]That is, as the flume which is resin excellent in moisture resistance, since the epoxy resin has a 
functional group of hydrophilic nature, it has some hygroscopicity. There is much surface activity of the 
inorganic bulking agent blended with an epoxy resin, and on the inside thru/or surface, although it is some, 
moisture is adsorbed. 

[0005]These moisture contained in the hardened epoxy resin composition expands according to the elevated 
temperature put in the case of soldering, and generates the crack of a resin part, a sealed condition will be 
destroyed by this and disclosure of the atmosphere to a semiconductor device body will generate it Also 
when the above-mentioned crack does not occur in a sealing agent, the moisture which shifted to the 
semiconductor device side according to the elevated temperature causes a trouble of generating the open 
circuit by electrode corrosion, and the leakage current by moisture, 

[0006]Efforts are paid that the request which is going to miniaturize and metrize a semiconductor device is 
large, and thickness of a sealing agent should be made thin for this reason. However, in blending a lot of 
inorganic bulking agents especially into an epoxy resin in this case, there is a tendency which moisture 
(humidity) penetrates inside through the wall surface of a sealing agent, but the conventional material cannot 
yet be enough satisfied about interception of humidity. 

[0007]In JPJ -294476 A adding driers, such as silica gel, and improving hygroscopicity in resin for stowage 

container formation of a semiconductor, is indicated, 

[0008] 

[Probiem(s) to be Solved by the Invention]Although the above-mentioned conventional technology deserves 
attention at the point which is going to solve the problem of the moisture absorption in an IC package by use 
of a drier, Catching stably and effectively the moisture in the resin composition for semiconductor closure of 
a thing effective in catching the moisture in the atmosphere over a long period of time found that driers, such 
as silica gel, were not so effective. 

[Q009]Therefore t the above-mentioned fault in the conventional epoxy resin system sealing agent is canceled, 
and the purpose of this invention is excellent in water adsorption nature and holdout and its durability, and is 
to provide the resin composition for semiconductor closure excellent in combination nature, a moldability, etc. 
of a resin composition. 



[0011] 

[Means for Solving the Prob!em]According to this invention, are an epoxy resin, a hardening agent, and an 
inorganic bulking agent an epoxy resin composition to contain, and as at least some inorganic bulking agents, 
A resin composition for semiconductor closure containing mean-particle-diameter [ of 0.5-30 micrometers ] 
and specific surface area 5~60m 2 /g, 5 to 15% of the amount of equilibrium moisture moisture absorption 
(RH50?o) and an amorphous silica system fixed form particle of (X4(M, 4g/ml of bulk density, especially a 
spherical particie is provided, 

[0012]According to this invention, again Mean-particle-diameter [ of 0,5-30 micrometers X and specific 
surface area 5~60m z /g, A hygroscopic bulking agent for semiconductor closure comprising 5 to 15% of the 
amount of equilibrium moisture moisture absorption (RH50%) and an amorphous silica system fixed form 
particle of 0.40-1. 4g/ml of bulk density, especially a spherical particle is provided, 

[0013]As for said silica system fixed form particle, for a use of highly efficient encapsulant for semiconductor 
devices, it is preferred to have 1 ppb or less U and Th content respectively. 

[0014]As for said silica system fixed form particle, it is preferred that the amount of water adsorption in 
BH50% has the adsorption property which is balancing within [ in 50 hours ]. 

[0Q15]Although a hygroscopic bulking agent used for this invention is not limited to this, a porous amorphous 
silica system fixed form particle, Especially in specific surface area, more than 4QQ-m /g and pore volume 
particles of 0.10 or more mi/g, It calcinates at 300-1300 **, or an alkali metal component thru/or an alkaline™ 
earth-metals ingredient are installed 5 or less % of the weight to an amorphous silica system fixed form 
particle of the above-mentioned porosity so that there may be no disadvantage crack of the particle shape, 
and it is obtained by subsequently calcinating at desiccation thru/or temperature of 300-1300 *#. 
[0016]In a resin composition of this invention, 65 thru/or 90% of the weight per constituent of an inorganic 
bulking agent contains, and a thing of an inorganic bulking agent for which an amorphous silica system fixed 
form particle occupies especially 20 thru/or 85 % of the weight at least 5% of the weight is desirable to it 
[0017] 

[Embodiment of the Inventionjln order to catch effectively the moisture in the epoxy resin composition for 
semiconductor closure, From the fact that amorphous silica with big specific surface area like [ as a drier] 
silica gel before was used to being completely unexpected. It found out that the amorphous silica system 
fixed form particle of specific surface area which moreover has the amount of equilibrium moisture moisture 
absorption of a fixed range (RH50%) quite small was effective rather than silica gel 

[0018]EspecialIy the hygroscopic bulking agent used by this invention 0.5-30 micrometers Namely, the mean 
particle diameter (number average particle diameter by electron microscope observation) of 1-10 
micrometers, The specific surface area (BET adsorption method) of 5-60m 2 /g, especially 10~50-m 2 /g, It is 
the feature to comprise especially 7 to 13% of the amount of equilibrium moisture moisture absorption 
(RH50S) and the amorphous silica system fixed form particle which has 0.40-1 .4g/ml of bulk density [ 0,5- 
1.3g/ml of] especially 5 to 15%, 

[001 9]A fixed form is a term corresponding to an infinite form, and rt means that the shape of particles is 
mutually fixed by similar figures, for example, in the case of a spherical particle as used herein, means that all 
the particle is spherical on parenchyma. This is the same also in the particles except spherical, for example, a 
cube, hexagon-head tabular, the shape of a hexagonal prism, octahedron, a dodecahedron, icositetrahedron, 
and the polyhedron of 32 respiratory inlet covering, 

[0020]In the amorphous silica system fixed form particle of this invention, while mean particle diameter is in 
0.5-30 micrometers and the comparatively detailed range, it is one feature that the shape is controlled by the 
fixed form particle. That is, it is difficult for an amorphous inorganic particle to take fixed form particle 
structure generally, and the diameter of microscopic particles in which the condensation tendency between 
particles also tended to become remarkably stronger as particle diameter became detailed, but each particie 
became independent of clear fixed form particle shape in the particle hygroscopicity bulking agent used for 
this invention is maintained. 

[0021] Drawing 1 of an accompanying drawing is a scanning electron microscope photograph (one 10,000 
times the magnification of this) of an example of an amorphous silica system fixed form spherical particle 
used for this invention, and shows the above-mentioned fact clearly. 

[0022]On the other hand, drawing 2 is an X diffraction image of the above-mentioned amorphous silica 
system fixed form particle, no diffraction peak peculiar to silica or a silicate is observed, but the amorphous 
thing is shown, 

[0023]It is also important for this amorphous silica system fixed form particle to have the particle diameter of 



mentioned range, it is not desirable. 

[0024]It is regular in particle diameter and the amorphous silica system fixed form particle used tor this 
invention has remarkable sharp particle size distribution. Although particle size distribution is generally 
searched for as particle size distribution of the volume reference by a Coulter counter and various forms are 
shown in the expression, Generally it can express with the ratio of the particle diameter (D 25 ) corresponding 
to 25% of the integrated value from the large diameter side, and the particle diameter (D ?5 ) corresponding to 
75% of an integrated value. Generally especially the value of D 25 /D 75 of the amorphous silica system fixed 
form particle used for this invention is 1.7 or less two or (ess. 

[0025]In the amorphous silica fixed form particle used for this invention, specific surface area as amorphous 
silica An exceptionally low value, That is, while it is controlled by 5-60-m 2 /g and the comparatively low range 
and bulk density is moreover maintained by the value high in ml and 0.40-1.4g /, it is the remarkable feature 
that the amount of equilibrium moisture moisture absorption (RH50%) is maintaining 5 to 15% and a 
comparatively big value. 

[0026]That is, it is telling the following thing that the above-mentioned specific surface area and the amount 
of equilibrium' moisture are in a mentioned range. Namely, although the fine pores of various sizes exist in 
amorphous silica, Since measurement of specific surface area is based on adsorption of nitrogen gas and the 
amount of equilibrium moisture moisture absorption is based on adsorption of moisture with a natural thing on 
the other hand, in this amorphous silica fixed form particle. The thing with comparatively many [ relatively ] 
fine pores of a byway used as the adsorption site of nitrogen gas for which there are comparatively few fine 
pores of a major diameter, and they, on the other hand, serve as an adsorption site of a water molecule 
relatively is meant Since the hole in particles is controlled by the relation with bulk density to reduce the 
quantity of a comparatively big thing (50 A or more of pore radii), and the quantity of macro pore (generally 
1000 A or more of pore radii) also among the fine pores mentioned above, bulk density serves as DENSU, The 
advantage that the handling as a granular material becomes easy and combination to an epoxy resin and 
distribution become easy is acquired. 

[0027]It is important for the hygroscopic bulking agent used by this invention about water adsorption nature, 
moisture holdout, and its durability to have 5 to 15% of the amount of equilibrium moisture moisture 
absorption. Namely, the capacity itself in which the above-mentioned amount of balanced moisture 
absorption can absorb moisture in less than 5% is insufficient, if 15% is exceeded on the other hand — a 
hygroscopic bulking agent — before epoxy resin combination — or the initial use as a sealing agent has a 
tendency which absorbs moisture moisture, the durability of water adsorption nature is not acquired and 
there is a fault of emitting moisture on the occasion of with solder etc. at the time of heating. The amorphous 
silica system fixed form particle in the range whose amount of balanced moisture absorption is 5 to 15% is 
excellent in the moisture absorption speed which was most suitable for adsorbing the moisture in a sealing 
agent, and hygroscopic durability, and has the feature of not emitting moisture rapidly under heating 
1*00281 Drawing 3 of an accompanying drawing is the graph which plotted the relation of the amount of 
moisture absorption and time in RH50% about the amorphous silica system fixed form particle, silica gel, and 
zeolite of this invention, and the quantity with which the curve was saturated for the flat is the amount of 
equilibrium moisture moisture absorption. From this graph, with zeolite, although the standup of moisture 
absorption is large, the saturation of moisture absorption is produced immediately, and on the other hand with 
silica gel, it is understood to a thing with a slow moisture absorption speed that the amorphous silica system 
fixed form particle of this invention shows those middle moisture absorption characteristics. 
[0029]As for especially the silica system fixed form particle used by this invention, it is preferred that the 
amount of water adsorption in RH50% has the adsorption property which will be in an equilibrium situation in 
1 0 thru/or 50 hours for less than 50 hours. 

[0030]In order to provide the characteristic as a desiccant, and the characteristic as a bulking agent, it is 
important that bulk density is in the range which is 0.40-1 .4g/ml. That is. when bulk density is lower than a 
mentioned range, and the particle strength as a bulking agent, paints nature (combination nature, 
dispersibility), etc. fail and it is larger than a mentioned range, moisture absorption performance etc. come to 

be inferior. , , 

[0031]When it maintains moisture absorption speed in the optimal range that specific surface area is in o-ou- 

m 2 /g, it is important. When specific surface area exceeds 60-m 2 /g, moisture absorption speed becomes large 
too much, the durability of moisture absorption performance comes to be missing, and when specific surface 
area is less than 5~m 2 /g on the other hand, an adsorption rate is too small and inferior to moisture 



or more ml/g. It calcinates at 300-1300 **, or an alkali metal component thru/or an alkaline-earth-metals 
ingredient are installed 5 or less % of the weight to the amorphous silica system fixed form particle of the 
above-mentioned porosity so that there may be no disadvantage crack of the particle shape, and it is 
obtained by subsequently calcinating at desiccation thru/or the temperature of 300-1300 **, That is, control 
of fine pores is effectively performed by the above-mentioned calcination or alkali treatment 
[0033]The amorphous silica system fixed form particle of the porosity used as a raw materia! is obtained by 
the method by the acid treatment of the zeolite mentioned later, the condensation grown method of a silica 
particle, the granulation method of silica gel particulate dispersion liquid, etc. 

[0034](D Although the crystal structure is destroyed substantially, the amorphous silica system fixed form 
particle of the acid treatment porosity of zeolite the crystalline zeolite which has the shape of particle of a 
fixed form, Acid neutralizes under the condition as for which a disadvantage-on parenchyma crack does not 
have the shape of particle, and it is manufactured by removing a part for a part for an alkaline metal, and 
aluminum in this zeolite. 

[0035]As crystalline zeolite of a raw material, the zeolite A, the zeolite X, the zeolite Y, the zeolite Pc. 
ANARUSAIMU, etc. are used from a point of the ease of composition and acquisition, and the ease of 
processing. From the shape of a cube, and the zeolite Pc, the fixed form particle of a globular shape and the 
shape of 24 face pieces from ANARUSAIMU is obtained from the zeolite A. The zeolite Pc is suitable for 
ANARUSAIMU of 24 face pieces for the purpose of obtaining a spherical particle, as polyhedron particles 

again. • , • i 

[0036]Although inorganic acid is also used without the restriction when organic acid is also exceptional, 
economically, as for the acid to be used, acid, such as chloride, sulfuric acid, nitric acid, and phosphoric acid, 
is used. These acid is used for a neutralization reaction with crystalline zeolite in the form of dilution solution. 

[0037]If acid is added to the aqueous slurry of crystal zeolite, naturally along with addition of acid, pH will 
shift to the acidity side, but the pH of liquid shifts to the alkali side again after the end of addition, and there 
is a tendency saturating to a fixed pH value. At the time of this saturated pH. i.e.. stability, without spoiling 
particle shape, 7.0 thru/or 3.0, and neutralizing so that it may become especially the range of 6.5 thru/ or 4.0 
have preferred pH in order to make zeolite amorphous. Subsequently, it calcinates after rinsing / desiccation 
and processes from acid more than equimolar to Na z O and aluminum 2 0 3 . 

[0038]The amorphous alumina silica particle obtained when acid treatment carries out eiution removal of the 
part for alkalinity and aluminum filters, is rinsed as occasion demands, and it dries and it is used for said 

processing. • /«\ 

[0039]Again the amorphous silica system fixed form particle of condensation grown method porosity U) 
Alkaline silicate solution, After mixing the acid aqueous solution of water soluble organic polymer and the 
amount of partial neutralization, making the granular material which neglects this mixed liquor and comprises 
the partial neutralized substance of an alkaline silicate generate and separating this granular material, it is 
obtained also by neutralizing from acid. These spherical silica particles come to hand easily as a trade name 
Ms. pearl by Mizusawa Industrial Chemicals, Ltd. 

[0040]As an alkaline silicate used as a raw material, m is the number of 1 thru/or 4, especially the number of 
2.5 thru/or 3.5 among a following formula Na 2 0-mSi0 2 type. The solution of the alkaline silicate which has 
******, especially a sodium silicate is used. The presentation of this alkaline silicate is related to the stability 
of mixed liquor, the yield of the granular material to generate, and grain size. 

[0041]Especia!ly the concentration of an alkaline silicate is good to make it the concentration as Si0 2 in the 
inside of mixed liquor serve as a range which is 4 thru/or 8 % of the weight 3 thru/or 10% of the weight 
[0042]In this method, a water soluble polymer is used as condensation growing agents of silica particles. As 
condensation growing agents, although carboxymethyl cellulose (CMC) is the most preferred, an acrylamide 
system polymer and other water soluble polymers can be used for others. Especially condensation growing 
agents are used in the quantity which will be 5 thru/or 50 % of the weight 1 thru/or 100% per all the silica in 
an alkaline silicate solution, and by a Si0 2 weight reference. 

[0043]ln this method, the condensation growth auxiliary agent which comprises a water-soluble inorganic 
electrolyte or other water soluble polymers can also be used in CMC and combination. As a water-soluble 
inorganic electrolyte, if it is water solubility and is an inorganic electrolyte which has agglutination to sol etc., 
can use arbitrary things, but. The mineral acid salt or organic acid salt of the 1st fellows of the periodic table, 
the 2nd fellows, the 3rd fellows, the 4th group metal, or other transition metals is used, and the suitable 
p.yamnlR is as follows. 



sulfate, an aluminium chloride, and titanyl sulfate, 

[0045]Other water soluble polymers can also be used as condensation growing agents or a condensation 
growth auxiliary agent, For this purpose, starch and guar gum with sufficient compatibility with CMC, locust 
bean gum, Gum arabic, tragacanth gum, PURITE issue gum, crystal gum, The polymers of Nonion systems, 
such as senega RUGAMU, PVA, MECHIRU cellulose, sodium poiyacrylate, hydroxyethyl cellulose, methyl 
cellulose, ethyl cellulose, and a polyethylene glycol, can also be used. 

[0046]As acid used for neutralization, although various inorganic acid and organic acid are used, it is good to 
use mineral acid, such as sulfuric acid, chloride, nitric acid, and phosphoric acid, and sulfuric acid is most 
excellent from the economical standpoint also among these in respect of the yield of granular material, and 
the uniformity of particle diameter and a gestalt in order to perform a homogeneous reaction, it is good 
although using in the form of a dilution-water solution uses it by 1 thru/or 15% of the weight of concentration 
often and generally. Water-soluble electrolytes, such as NaCI, especially acid salt, and neutral salt may be 
added to these acid. The quantity of the acid used even if it faces mixing is good for the pH of mixed liquor to 
use in 1 0.2 thru/or 1 1 ,2, and quantity that is set especially to 1 0.5 thru/or 1 1 ,0 so that partial neutralization 
may generate a homogeneous mixed solution (it is transparent), 

[0047]In this method, acid may be added, after adding condensation growing agents after there being no 
restriction in an addition order of each above-mentioned ingredient, for example, adding acid to alkaline 
silicate solution, and adding condensation growing agents to alkaline silicate solution conversely. Naturally 
these may be added simultaneously. When using a condensation growth auxiliary agent, this condensation 
growth auxiliary agent may be used as an aquosity medium for adding each ingredient, or may be beforehand 
added in acid. Each ingredient is mixed enough, after making it uniform, this mixed liquor is settled and the 
granular material of a partial neutralized substance is deposited. 

[0048] Generally as this deposit condition, 0 thru/or 100 ** of neglect of 3 thru/or about 20 hours is suitably 
suitable at the temperature of 10 thru/or 40 ** suitably for 1 thru/or 50 hours. The particle diameter of 
deposit particles becomes large, so that temperature is generally low, and the particle diameter of deposit 
particles becomes small, so that temperature is high. The particle diameter of granular materialman be 
controlled by control of temperature in this way. After the particles which separated the depositing particles 
and mother liquor and carried out re dispersion to water add acid and neutralize, let them be the raw 
materials for processing which operated rinsing, desiccation, a classification, etc. and were mentioned above. 
Since undeposited a part for silica and condensation growing agents contain in the separated mother liquor or 
the dispersion liquid after neutralization, these can be reused effective in the following mixed deposit 
[0049]moreover — accepting necessity — mixed liquor — arbitrary silica with detailed particle diameter — it 
can also add beforehand in the quantity mentioned above on the Si0 2 standard per silica full weight by using 
sol, silica gel, or anhydrous silica powder as a nucleating additive or an extender. As for the silica to be used, 
it is preferred to have submicron particle diameter. 

[0050](3) The granulation method of silica gel particulate dispersion liquid and a porous amorphous silica 
system fixed form particle, It faces making the sol which mixes an alkaline silicate solution and mineral acid in 
an instant makes form sol, and is formed emit into a gas medium, and making gel form, and is manufactured 
also by making either [ at least ] an alkaline silicate solution or mineral acid distribute an insoluble in water 
nature particle as a macro pore improver. 

[0051 ] As an aikaiine silicate, the solution of the alkaline silicate which has the presentation mentioned above, 
especially a sodium silicate is used. 

[0052]The concentration of 100 thru/or 225g/1 and the thing which has especially the concentration of 130 
thru/or 1 50g/1 are preferred for the concentration of an alkaline silicate on a Si0 2 standard. 
[0053]As acid, although various inorganic acid and organic acid are used, it is good to use mineral acid, such 
as sulfuric acid, chloride, nitric acid, and phosphoric acid, and sulfuric acid is most excellent from the 
economical standpoint, also among these in respect of the uniformity of the performance of spherical silica 
gel, particle diameter, and a gestalt In order to perform a homogeneous reaction, it is good for using in the 
form of a dilution-water solution to use it by 1 thru/or 15% of the weight of concentration often and 
generally. 

[0054]An aquosity medium has familiarity (compatibility) by insoluble in water nature, and as a particle added 
in an alkaline silicate or acid, if stable, an inorganic thing can also use an organic thing widely, but generally an 
inorganic thing is preferred. p.,,.-,, . n 

[0055]as an inorganic particle — the [ periodic table 3 — the [ III A fellows and ] — the L IVA fellows and J - 
- the [ IVB fellows and ] — the [ VB fellows or 3 — the oxide of a VIII group element a multiple oxide, 



alumina, as silica, specific surface areas, such as gibbsite type aluminium hydroxide and quasi-boehmite type 
alumina gel r are used, and the thing more than 50-m 2 /g is used advantageously. 

[0057]As an inorganic particle, the clay or zeolite of a TEKUTO aluminosilicate or a phySlo aluminosilicate 
especially nature, or composition can be used. As argiilite, montmoriilonite, beidellite, nontronite, saponite, 
hectorite, a sauconite, hafloysite, pyrophyllite, kaolinite, antigorite, sepiolite, a palygorskite, a vermiculite, etc. 
can be mentioned. As zeolite, the various zeolite of A type, an X type, Y type, and P type, mordenite, 
Silicaltte, and ZSM~5 grade can be mentioned. These acid treatment things and burned products can also be 
used, and activated carbon can also be further used as a particle. 

[0058]It is preferred that they are the mean particle diameter whose particle is 0,01 thru/or 15 micrometers, 

and the particles which have the mean particle diameter which is 0.1 -2 micrometers especially. 

[0059] An alkaline silicate solution may be distributed, or mineral acid may be made to distribute a particle, a 

particle stable to" alkali, for example, aluminium hydroxide, is good to add to an alkaline silicate, and a particle 

stable in acid on the other hand, for example, amorphous silica, is good to add to mineral acid. 

[0060]A particle (SP) is a silica (Si0 2 ) standard in an alkaline silicate, and is good to use in Si0 2 :SP=95:5 

thru/or 55:45, and the quantity used as especially the weight ratio of 85:1 5 thru/ or 70:30, 
[0061 ]The alkaline silicate solution or mineral acid which distributed the particle should have the viscosity of 
20 or less centipoises, and, moreover, can perform mixing with an alkaline silicate and mineral acid to the 
inside of a short time uniformly extremely by maintaining to the above-mentioned viscosity. 
[0062]Supply the alkaline silicate and mineral acid which were manufactured in this way and in which the 
particle was added by at least one side to a two fluid nozzle, mix both in an instant and sol is made to form, 
and subsequently to the inside of a gas medium it emits, and is made to gel in this method 
[0063]The rate of a delivery late of an alkaline silicate and mineral acid to a two fluid nozzle of it being the 
thing that pH at the time of mixing is set to 6 thru/or 1 1 is good, and although various ratios of a flow are 
changed and it deals in them, it is desirable that it is generally in the range of 70:30 thru/or 50:50. 
[0064]As a two fluid nozzle, it has an internal cylinder part and an outer tube section, and the nozzle which 
has a delivery in the point of an internal cylinder part at the point of mixing parts and mixing parts is used, 
one fluid is supplied to an internal cylinder part, and what has a passage of the fluid of another side in the 
annular part between an internal cylinder part and an outer tube section is suitable. In order to supply a fluid 
to an internal cylinder part and an annular part, when introducing a fluid into the tangential direction and 
producing a turning stream enables momentary mixing, it is desirable, and it is most preferred that both 
turning direction is for reverse mutually. Although it generally is not required, the guide blade for turning 
stream generating can also be provided as indicated to JP,48~13834,B, 

[0065]the silica breathed out from a two fluid nozzle — sol is gelled being maintained at the form of a drop in 
a gas medium, and serves as spherical silica hydrogel The regurgitation of the hydrosol from a nozzle may be 
performed in the arbitrary directions, may go to decline to conical shape, and may be performed to facing up 
or sideways. 

[0066]It is good for the dropping direction of silica hydrogel to form the receptacle tank of the silica hydrogel 
which accommodated the aquosity medium™ It is preferred to make aging or dealkalization of silica hydrogel, 
etc. perform in this receptacle tank, 

[0067]Generaliy, if it invests in dilute-alkali solution to the receptacle tank, it can collect, without crushing 
silica hydrogel, and the silica gel performance and whose shape were stable can be obtained by riping this, 4 
thru/or about 16 hours is suitable for maturation treatment at the temperature of 40 thru/or 15 **„ 
[0068]The silica hydrogel which finished maturation treatment is good to give the dealkalization processing by 
acid treatment, in order to remove the alkalinity which remains in gel This dealkalization processing uses the 
acid aqueous solution of pH 1 thru/or 3,5, and processing of 8 thru/or about 24 hours is appropriate for it at 
the temperature of 40 thru/or 1 5 

[0069]The silica gel which finished these processings is given to washing processing. Washing processing is 
good to use a stream, and for pH to be in the range of 7.5**0.1, and to make it conductivity serve as the 
range of 50mS. 

[0070]The silica gel obtained at the end is dried, and it is considered as xerogel of silica. This desiccation is 
80 thru/or 200 ** in temperature, and it is preferred to carry out for 12 thru/or about 48 hours. Desiccation 
can also be performed as what is called steaming desiccation under existence of a steam, 
[0071]Although baking treatment of the amorphous silica system fixed form particle of the porosity acquired 
by performing it above is performed at the temperature of 300 thru/or 1300 **, the concrete conditions of 
this calcination provide that control of fine pores which have the physical properties which the amorphous 



way t just to determine a firing condition on the balance of the specific surface area and pore volume which a 
raw material has, and the specific surface area and the amount of equilibrium moisture moisture absorption 
(RH50%) which are considered as a request 

[0073]It is effective in controlling fine pores to have the physical properties in which aiso making a porous 
amorphous silica system fixed form particle install a part for a part for an alkaline metal and alkaline-earth 
metals shrank the fine pores in these particles, and the amorphous silica system fixed form particle 
mentioned it above, 

[0074]A part for a part for an afkaline metal or alka!ine~earth metals should be used in the quantity of the 
range which does not spoil hygroscopicity, and, generally should be used 5 or less % of the weight by the 
oxide basis to the porous amorphous silica system fixed form particle especially in 2 or less % of the weight 
of quantity. If a part for a part for an alkaline metal or alkaline-earth rnetafs is used at 1 % of the weight or 
more, also when not calcinating, it should be understood that control of desired fine pores is performed., Of 
course, what is necessary is just to perform baking treatment, while control of fine pores is not advancing 
even to a desired grade. 

[0G75]A!though it can naturally blend into the resin composition for semiconductor closure, without 
performing exceptional processing, after pretreating the hygroscopic bulking agent of this invention with a 
publicly known combination drug depending on a request it can be blended into a resin composition- 
[0076]For example, in order to raise further the mobility as a granular material and the dispersibility to the 
inside of resin of particles, externally adding of the particle dispersibility improvers, such as vapor phase 
method silica, gaseous phase method alumina, and a gaseous phase method titania, can be carried out in 1 
thru/or about 10% of the weight of quantity, 

[0077][Epoxy resin] In this invention, as an epoxy resin, all the epoxy resins currently conventionally used for 
the field of a sealing agent can be used, and the resin which generally has two or more epoxy groups in one 
molecule is used. Although there are various kinds of things, such as poly glycidyl ether, poly glycidyl ester, 
and cycloaliphatic epoxy resin, as an epoxy resin, Glycidyl ether, these bromination things, eta of a bisphenol 
A type, a bisphenol female mold, a bisphenol A D type, a phenol novolac type, a cresolnovolak type, a glycidyl 
amine type, and polyhydric phenol are suitable. 

[0078]a [hardening agent] — what is generally known as a hardening agent of an epoxy resin as a hardening 
agent — — things are made, for example, amines, polyamide amines, acid anhydrides, 

polyamide, dicyandiamide, etc, can be used As amines, specifically N-aminoethyl piperazine, 
diethylenetriamine, Triethylenetetramine, trimethyl hexamethylenediamine, isophoronediamine, They are used 
by meta~xylylene diamine, a meta-phenySenediamine, diaminodiphenylmethane, eta, and as acid anhydrides, 
Phthalic anhydride, trimellitic anhydride, methyl cyclohexene-dicarboxylic anhydride, a dodecenyl succinic 
anhydride, ethyleneglycol bis(anhydrotrimeilitate), a maleic anhydride, eta are used. 
[0079] [Bulking agent] In this invention, the above-mentioned hygroscopic bulking agent can also be alone 
used as a bulking agent, and can also be used combining other bulking agents. As other bulking agents, 
crystalline silica, fused silica, alumina, an ata PAL guide, Kaolin, carbon black, graphite, fines silicic acid, a 
calcium silicate, Diatomite, magnesium oxide, magnesium hydroxide, aluminium hydroxide, Slate powder, a 
sericite, Flint calcium carbonate, talc, feldspar powder, Molybdenum disulfide, baryte, a vermicufite, whiting, 
mica, agalmatolite clay, Gypsum, silicon carbide, zircon, a glass bead, a milt balloon, asbestos, Glass fiber, 
carbon fiber, rock wool, slag wool, boron USUIKA, stainless-steel textiles, a white titanium pigment a flower 
of zinc, red ocher, iron black, Synthetic Ochre, titaneflow, oxidation chrome green, ultramarine, Prussian blue, 
eta are mentioned. 

[0080] [Combination formula] As opposed to 1 Eq of epoxy groups which said hardening agent is used in 
sufficient quantity to stiffen an epoxy resin, and are generally contained in an epoxy resin in the sealing agent 
constituent of this invention, 0,6-1,4 Eq of functional groups reacted to the epoxy group in a hardening agent 
are used in quantity which turns into 0.8-12 Eq preferably. 

[0081]On the other hand, especially an inorganic bulking agent is good to blend 65 thru/or 90% of the weight 
per whole constituent so that 75 thru/or 90 % of the weight may be occupied, The hygroscopic bulking agent 
by this invention may be good to blend so that at least 5% of the weight of an inorganic bulking agent may be 
occupied, and, of course, the whole quantity of an inorganic bulking agent may be a hygroscopic bulking agent, 
or a part may be a hygroscopic bulking agent 

[0082]A publicly known resin combination drug can be blended with the resin composition for semiconductor 
closure of this invention in itself, For example, (b) nature or synthetic paraffin, micro wax, polyethylene wax, 
The thing of the hydrocarbon system of chlorination polyethylene wax eta, (**) stearic acid, The thing of 
fatty acid systems, such as lauric acid, (**) octadecanamide, the Barh Myzin acid amide, Oleic amide, an 



paints, such as mixed stock lubricant thru/or the release agent of them, fire retardant, such as antimonous 
oxide T and carbon black, etc, can be blended according to a publicly known formula in itself 
[0083]In preparation of the resin composition for semiconductor closure of this invention, the various 
ingredients mentioned above, Le„ an epoxy resin, a hardening agent and a hygroscopic bulking agent or 
the combination blend of the inorganic bulking agent being carried out further, and it kneading with a mixer or 
a roller, and, It is considered as the constituent for shaping and this is used for shaping of covering for 
closure of semiconductor devices, such as a transistor, IC, and LSI, a forming mold, a stowage container 
(package), etc. Of course, the resin composition for semiconductor closure of this invention can also be used 
for adhesion with the container of a package, and a lid in the form of a fluid thru/or a semisolid 
[0084] 

[Example]The following example explains this invention further. The powdered substance nature of this 
example was measured by the following methods, 

1, Typical particles were chosen from the photograph image acquired with the particle diameter scanning 
electron microscope (Hitachi make S-570) 50 pieces, the diameter of the particle image was measured using 
the scale, and it was considered as particle diameter. 

2, a Doc/P™ Coulter counter (TA-II type by a coal tar electronics company) ™ it measured using the 
aperture tube 50 mu by law, and 25% of particle size value of the integrated value was **(ed) and calculated 
with 75% of particle size value. 

3, Sorptomatic Series 1800 by specific surface area and a pore volume KARURO erba company was used, 
and it measured with the BET adsorption method 

4, It measured based on bulk density JIS K>6220,6.8, 

5, Put about 1 g of the amount samples of moisture absorption into the 40x40-mm weighing bottle which 
measured weight beforehand, and cool radiationally in the desiccator after 3-hour desiccation with a 150 
electric constant temperature oven. Subsequently, the weight of the sample was weighed precisely, it put in 
the desiccator beforehand prepared to 50% of relative humidity with sulfuric acid, and the weight of 72 hours 
after was measured and found.. 

6, It asked based on oil absorption JIS K 6220,6.21. 

7, It asked based on pHJIS K-5101,26. 

8, It asked with the refractive-index immersion method 

9, After sulfuric acid, nitric acid, and hydrofluoric acid decomposed the test sample for chemical analysis of U 
and Th, it asked for U in this solution obtained by melting in the aqua fortis and considering it as a 
predetermined solution, and measurement of Th by the ICP mass analysis. 

[QQ85]To the reaction vessel made of resin with an agitator with example 1 content volume of 150 L, 75 kg of 
3 N-HCI solutions, and Mizusawa Industrial Chemicals, Ltd make siluton AMT-silica #100B, # 300B (the 
spherical silica particles produced by processing Pc type zeolite.) The mean particle diameter of 1 or 5 
micrometers reaches, similarly distributed 10 kg each of siluton ANS-200 (24 face-piece silica particle, mean 
particle diameter of 21 micrometers which are produced by carrying out acid treatment of ANARUSAIMU of 
24 face pieces) powder, respectively, 85 ** was made to warm gradually under stirring, and heat treatment 
was performed at the temperature for 7 hours. Subsequently, carried out suction filtration of this acid 
treatment slurry, pure water performed same processing with 3N-nitric acid after washing enough, it was 
made to rinse and filter enough with pure water, and the hydrous cakeHike sample 1-0 (#100B), 2-0 (#300B) P 
and 3-0 (ANS-200) were obtained A 110 ** homoiothermal oven ground the sample 1-0 of this hydrous 
cake, 2-0, and 3-0 after desiccation, it calcinated at the temperature of about 900 ** with the electric 
furnace further for 40 minutes, and the sample 1-1, 2-1, and 3-1 were prepared the sample 1-0, 2-0, and 1- 
3 — it distributing 600 g each by a homomixer, and after adjusting to the slurry of 30% of concentration, 
[ next, ] add a NaOH solution 20% and a 150 ** electric constant temperature oven grinds with a sample mill 
after 20-hour desiccation after 1 more hour stirring so that the amount of Na 2 0 may be 0,8wt% to Si0 2 — 
each of a dry article — the sample 1-2, 2-2, and 3-2 were obtained. This powder description was shown in 
the 2nd table. Next the sample 1-2, 2-2, and 3-2 were calcinated at 630 ** for 1 hour p and the sample 1-3, 
2-3, and 3-3 were obtained, respectively. The description of the powder was shown in the 1st table and "the 
2nd table, 
[0086] 
[Table 1] 
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[0088]the container made from stainless steel of 2300 I. of examples — the marketing No. 3 sodium silicate 
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after the end of pouring was stopped f it settled at the temperature for 10 hours, and the spherical silica 
particles which are the precursors of this invention were deposited Next, a stirred part scattered the gel of 
spherical silica particles which deposited, 41,6 kg of sulfuric acid of 14% of concentration was added to this, 
and deNa processing of 1 hour was performed (pH at this time was 1.2) Next, rinsed this slurry enough after 
****** and with pure water, the pan was made to carry out re dispersion of the filter cake into the 2N- 
solution of hydrochSoric acid, agitation treatment was fully carried out, filtration and rinsing were carried out 
similarly, and the sample 4-0 of the hydrous cake of porosity spherical silica with a particle diameter of Z2 
micrometers was obtained Dry back and grinding of this hydrous cake (4-0) were done with a 1 10 ** 
homoiothermal oven T it calcinated at the temperature of 950 ** with the electric furnace further for 30 
minutes, and the sample 4-1 was adjusted Enough this hydrous cake (sample 4-0) using a high-speed 
homomixer After distribution (18% of Si0 2 concentration), NaOH water (it dissolves in pure water and the 
Wako Pure Chem special grade chemical is prepared) was added 10% so that it might become 0,8% in Na 2 0 
minutes to SiO^ after 1-hour stirring, a 150 ** homoiothermal oven ground after desiccation over 24 hours 
as it is, and the sample (sample 4-2) was prepared* Subsequently, this powder was calcinated at 800 ** for 1 
hour, and the sample (sample 4-3) was prepared similarly. The powder description of each sample was shown 
in the 3rd table, 
[0089] 
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[0090]The quantity of CMC shall be 0.89 kg in example 3 Example 2, and gross weight is adjusted so that it 
may become tales doses with water, The Mg(N0 3 )2..6H 2 0 (Wako Pure Chem special grade chemical) solution 
diluted with pure water to 1:1 so that it might become 0.5% (as opposed to Si0 2 ) as MgO like Example 2 is 
added except furthermore solution temperature having been 10 **, It ground, dried and calcinated like the 
sample 4-1 of Example 2, and the sample 5-1 was prepared The powder description was shown in the 3rd 
table. 

[0091]When it added and dried so that the amount of Na 2 0 may be 6% in comparative example 1 Example 1, it 
became hard block like shape in the state where it dissolved (melting), and the prototype of the spherical 
particle was not accepted. 

[0092]When calcination temperature was 1400 ** in comparative example 2 Example 1, the prototype of the 



the commercial item (it is less than 1% at 8 micrometers, below specific surface area [ of 2 m ]/g, and 
amount RHof moisture absorption50%) and this example article were added, using the hydroxy! equivalent 104 
and novolac type phenol resin of 87 ** of softening temperatures as phenol resin. Next, closure shaping of 
that of an element was carried out for this molding material for closure in die-temperature [ of 175 ** 1 and 
compacting pressure 2 cure time 5 hours of 50kg/cm using the transfer molding machine. 
[0094] 
[Table 4] 
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The state of an outflow barricade and the state of melt viscosity estimate moldability, and the damp-proof 
evaluation after a soldering process is immersed in a 250 ** solder bath for 10 seconds, Subsequently, a 
pressure cooker test (PCT) is done in a saturated vapor (127 ** and 2.5 atmospheres), Visual observation of 
the corroded condition of aluminum wiring, etc. was carried out, good and a defect estimated excurrent [ of 
an outflow barricade ], adhesiveness, the homogeneity of melt viscosity, the existence of foaming, moisture 
resistance, etc., respectively, and the result was shown in the 5th table, 
[0095] 
[Table 5] 
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[0096]It examined like Example 4 except having made silica into infinite form silica (8 micrometers) 480 
commerciai weight section in comparative example 3 Example 4. The result was shown in the 5th table, 
[0097]It examined like Example 4 except having added 240 weight sections of 1 10 ** dry articles of Y type 
zeolite powder (made by a M1ZUKA sieves Y-400 Mizusawa chemicals company) which is protean zeolite 
instead of the sample 1-1 in comparative example 4 Example 4 The result was shown in the 5th table. 
[0098] Although examined like Example 4 except having added 240 weight sections of 1 10 ** dry articles of 
protean silica gel powder (particle diameter [ of 3 micrometers ], and specific surface area 700m 2 /g, bulk 
density 0*50 g/crn 3 ) instead of the sample 4-1 in comparative example 5 Example 7, having mixed with resin 
was impossible. 
K>Q99] 

[Effect of the Invention]In this invention, the amorphous silica system fixed form particle which has specific 
particle diameter, specific surface area T the amount of equilibrium moisture moisture absorption (RH50X), and 
bulk density is used as a hygroscopic bulking agent for semiconductor closure. 

Therefore, said fault in the conventional epoxy resin system sealing agent is canceled, it excels in the water 
adsorption nature and the holdout, and its durability in the inside of resin, and the resin composition for 
semiconductor closure excellent in combination nature, a moldabilrty, etc„ of a resin composition was able to 
be provided.. 
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